PLA has limited applications due to its inherent brittleness, toughness and low elongation at break. One of the options for improvement is through blending with polyoxymethylene (POM). Melt blending of polylactic acid (PLA) and polyoxymethylene (POM) at 90/10 PLA/POM composition was carried out in a twin-screw extruder. The PLA/POM was loaded with 1 -5 wt.% of nano clay (Cloisite C20). The blends were then characterized for mechanical, morphological, chemical and thermal properties. It was found that tensile strength, Young's modulus, and elongation at break improved when the loadings of nano clay were increased. Chemical analysis by FTIR revealed that PLA/POM blend is immiscible.
The temperature profile used during compounding was between 180 -210 o C. The screw rotation speed fixed at the 35 r/min. After melt blending and the incorporation of nano clay, the extrudates were cooled and kept at ambient temperature. Samples for testing were moulded to form a thin film (20 mm wide × 200 mm long x 1 mm thickness). All compositions of blend were tested and compared in terms of their mechanical properties. Tensile test was carried out according to ASTM D638 using a Testometric M350-10CT tensile machine (from Testometric Company, Ltd. UK) under ambient conditions with crosshead speeds of 50 mm min -1 . The stress-strain properties values were taken from an average of five specimens. The scanning electron microscopy (SEM) was performed on small pieces of the fractured specimens after the tensile test using a LEO 1450 VP Scanning Electron Microscope (LEO Electron Microscopy Ltd., UK). Prior to microscopic observation, the fractured surfaces were sputter-coated with a thin layer of gold. The chemical changes after blending were recorded using a Spectrum 400 FT-IR and spectrometer with 4 cm -1 resolutions and 10 scans. All the spectra were recorded in the absorbance mode at the 4000-600cm -1 region. Crystallization behavior of blend components was demonstrated on compression molded specimens. Differential scanning calorimetric (DSC) measurements were taken under nitrogen atmosphere on samples of 5-8 mg using a Mettler Toledo DSC 822 apparatus (from Mettler Toledo (M) Sdn. Bhd). Samples were placed in standard aluminium pans with pierced lids. Samples were heated to 250 °C at a scan rate of 20 °C/min. The glass transition, crystallization temperature and melting temperatures were determined. Thermogravimetric analysis (TGA) is a technique that measures mass and the change of mass of the sample during heating as a function of time and/or temperature. Decomposition of mass may be due to chemical reactions or physical changes during heating. The evaluation of thermal stability of PLA and blends was carried out using a Mettler Toledo TGA/SDTA 851 apparatus (from Mettler Toledo (M) Sdn. Bhd). Samples (12 ± 0.2 mg) were placed in alumina crucibles. An empty alumina crucible was used as reference. Samples were heated from ambient temperature, i.e., 25 °C, to 600 °C at a scanning rate of 20 o C min -1 under nitrogen. The sample temperature, sample weight, its derivative and heat flow were recorded.
Result and Discussion
The stress-strain properties of the PLA and PLA/POM/clay blends with different ratios of nano clay are shown in Figure 1 (A-B) . It is well known that nano clay increase and improve the mechanical properties such as strength and modulus. It was found that the tensile strength showed the highest value at 5% of clay loading that is 6.847N/mm 2 compared other variants. It is evident that the addition of clay increased the elongation at break of 0.2%, 2.6%, 3.4% and 4.8% for unfilled, 1% of clay, 3% of clay and 5% of clay loading, respectively. This is probably attributed to the alignment of nanoparticle upon applying stress when clay was loaded in the binary blend system. As a result, the alignment of nanoparticle acts as stress homogenizers allowing slippage and redistribution of stress among polymer chains. According to Bitinis et, al, the increase of Young's modulus also due to the strong affinity of the clay with continuous phase [4] . Figure 1(C) shows the SEM micrograph taken from the tensile fractured specimen for neat PLA and PLA/POM nanocomposites. It was found that PLA/POM blend shows a good interaction between PLA and POM in the presence of 1% of clay as compared to PLA/POM binary blend. The presence of clay increased the interaction between phases, thus improving the compatibility and enhancing the tensile strength of the blends as demonstrated in the previous studies [6] [7] . Fig.1(D) shows the FT-IR spectra of PLA and PLA/POM/C20 blends. The bands at 2994 cm -1 , and 2993 cm -1 are C-H stretching regions. It was also reported that peak 868 cm -1 and 754 cm -1 are related aromatics region. The peak at 1180 cm -1 belongs to C-O-C stretching of PLA. The carbonyl group C=O stretching at about 1747 cm -1 as a broad asymmetric while the CH bending appears at 1452 cm -1 . It was observed that there were no changes of the carbonyl group of PLA/POM blends and thus suggests the blend between PLA/POM not miscible.
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The glass transition temperature, cold crystallization, melting temperature and degradation temperatures are given in Table 2 . It was observed that the T g of PLA/POM was lower than that of neat PLA by about 0.8 o C. The T g was reduced further when 1% of clay was added to the PLA/POM blends. According Gamez et al., the reduction of T g for the PLA blends could be related to the polymer chain in blends that have more free volume than in pure PLA [8] The melting temperature, T m shows the temperature inversely proportional to the content of clay which is the T m decreasing with the increasing the content of clay shown in Table 2 . This observation is consistent with other studies on PLA and MMT which reported that MMT filler content did not significantly influence the T m of PLA [8, 6] . The onset temperature is the beginning of weight loss while the final temperature is the end of degradation. It was found that the decomposition of PLA started at 300.3 o C and completed at 392.8 o C while PLA/POM blends started to decompose at 330.3 o C and completed as 392.8 o C. It was observed that in the PLA/POM/C20-1 blend, the onset of degradation started earlier, slightly faster than that of neat PLA. In general, it was observed that there were little
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Materials Science Forum Vol. 917 changes in term of onset temperatures of blends with 1%, 3% and 5% of C20 loadings. Nevertheless, at the higher concentration of clay, the end temperatures of degradation were found to be the highest i.e. 423.3 o C. 
Conclusion
The mechanical, morphological, chemical and thermal properties of PLA/POM blends were systematically studied. It was found that tensile strength, elongation at break, Young's modulus increased with the addition of nano clay in the PLA/POM blends. However, the incorporation of nano clay in PLA/POM blends lowered the glass transition temperature values compared to the neat PLA. This could be related to the polymer chain in nanocomposites that have more free volume than in pure PLA, as a result of the molecular weight loss during the processing. The DSC results suggested that the blend of PLA/POM and clay is immiscible.
